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^ t^a*i ' ^IPC : 

ia #>9 H ^ # It 6^ * ^i: 

FABRICATION METHOD OF PERIODIC DOMAIN 
INVERSION STRUCTURE 

j;. - t^A. : 1 A) 

SiLt:!^A#r/ NATIONAL CENTRAL UNIVERSITY 
^^A. : ( t^/^^) LOU-CHUNG LEE 

;j^^®#t*£l5-i;^mtA5^300 ffe/NO. 300, JUNGDARD., JUNGLI 
CITY, TAOYUAN, TAIWAN 320, R.O.C. 

-= > A : 4 A) 

1. P^-t^£ /JYH-CHEN CHEN 

2. jtl?^ /CHANG-HUNG CHIANG 

3. /YEEU-CHANG LEE 

4. ffii^>^t /CHENG-WEI CHIEN 
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A fabrication method of a periodic domain inversion 
structure is provided. A nonlinear optical ferroelectric crystal 
substrate is provided. A photoresist layer is formed on the 
upper and the lower surface of the substrate and periodic 
gratings formed by interference of two laser beams are 
employed to expose the photoresist layer on the upper 
surface of the substrate. Meanwhile, the two laser beams 
would pass through the substrate so the periodic gratings are 
used to expose the photoresist layer on the lower surface. A 
development process is performed and a periodic photoresist 
pattern is formed on the two surface of the substrate. A 
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conductive layer is formed above the substrate covering the 
photoresist pattern and surface of the substrate exposed. The 
photoresist layer and a portion of the conductive layer 
thereon are removed by lift-off. A voltage is applied to the 
substrate via the remaining conductive layer to polarize parts 
of the substrate. 

(-) • m 3D 

300 : 

300a - 300b : 
306a - 308a : 

310 : J:>jii't>>^. 
P+ - P- : ^^t:^^ 
S : mSE 
A : 

M. 
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1962 ^ » Bleombergen # A^ili T —^^y^-h^^i^ 
m ' ^ ^'J - ^ 7t -i: # it # )lf - ^ >iL 
(fundamental wave) ^i^M^^-^^^^ (second harmonic 
wave) o ^>k-k^^^'i^^-^m,m'\^^i^J^n^^^ 
( periodic domain inversion structure ) '^^^J^'fS^i^' 
Ji. ilJlb |A ll #'l-^^^b ( spontaneous polarization ) 6^ 

(ferroelectric) <> ^ t 4-1^^ ^^^^'fb^ ^ 

ii, tfl 3^ (optical communication network) 6^ ^ -i: ^ ^ 
( wavelength division multiplexing » WDM) ^^i^B 

j^n^^^^M.^^>^yf^^^m » -i"^ ' n$^mm ia ' 

1^ .11. it ^ IS. B^B It ( nonlinear optical ferroelectric 
crystal) 100^ ^^^^U 100 Jl^ ® ^ilit#>g'l±# 

^»J6^1:^ 102 ' 100 6^jT^®^^i^ -f:^ 104 o 

^ t €^ 102 ;l:^'Jffl ^#^^#^^£^^I'J^^i^^A -^i 

' n$^?^.m IB ' 1;;^ 102 100 m^ — m.^'ii. 
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^jm^m (pulse) tJi Vp ' ^i^mm^J^ v^m^^^^^^ 

100 i ^'\^m^t^:^\^ ' ^^^t^^ 100 ^^^^ 
100a.S> 100b»^t 'HJ^ 100a ^#;i3fc^b:^i^ P+'Hi^ 100b 

m (stepper) ^^^m. (scanner) ^#7^^^ ' S ffn^j^* 
^ it-bit ^^^-to a 6^ ' ;*^#a^-^tll-^^#>^'|-i^^ 

^'l-^^^^l: (ferroelectric) » ^i^^ ' ^^U^Jl^ 

6^;^#it^'l4i^>;^^^^^1^^&^-t^® 6^7fe.P-a->t it^t#^ 

^ ^m-M ifc^t#ife ■> ^^1. ' MM urn- 

( development process ) ' VX:^^:^^ Jl:^^ ^ 
M.^?s.m 1^^M~M-^^^^^ ° ' i^^^m^^ (lift-off) 
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^^^^ ^U^^n ^ ^'^ 0 J^3.^b^ 180 

600 o 

0 iso « 

>it ^ - ^ ^fe #J t ' -i- it Tfe. PJ- ® # 6f7 it #J 0 . 2 

FaU£^ 0.1 25 «> 

4;it-hiilL^*'Wsa 6^ ' 4^#a^#^it}-^ia^>a'l±^:^ 
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^ ^iT'^M :BL^M-^ ^^^^ - ' ^^^^fl^M^^ 

^^5- 600 ° 

^ 0 ISO ^ o 



# 6^ it 'f^ H ^ # m 6^ li it ^ ^ # ffi # 
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0 * " 

( laser interference lithography ) — ^^WiMM. 

# # >^ ^ ^ ^^-J >X - ^ # ^ T^Q * ^ Jl >fb 
( collimating ) ^ ^ 71d^^>^^^ ^ »^ :^ W ^ t^. ° 

'fi^.^o aT^'Jffl m 2AJ^m 2B ^tJta^f ^^j^^mf^t^-^s^ 

nm^^$^mm 2A^ffl 2b» ir^^>^m^t5:# 200 & 

^^i^. 202 > J^M^204 - 206 ^ 208 ^ ^7^^210 ° ^ t 
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202 A^"^^^ LI o ' ^^tIg LI ^i^J^M^ 204 .S.^ 

(splitter) ' Sffn^t^^^tife. L2 ^ L3 » ' 
-t^Tt L2 A L3 '^m^BL$^^ 206 A 208 BL^i(rjS.^n^ 
' SI iTq^^^ 212 fi^^^it^^'I-^^^i^^'l^^^ 
Go^t^^7fe.Ll-L2^L3 6fj>iL-i:^?'J:ftt,;% 190^iK J. 600 
^^It » ii^S^^^H^ife. LI ^ L2 ^ L3 6^?;^-^^ 190 ^ 

' ^ ^r^^^n f'n i^^^"^ ^^^^^ ^ ' ^^^tTfe. Li - 

L2^L3 ^^^^^ 600 ^iHa_L ' O m 

A=X/2sine... (1) 

^ t ;%#4t7t LI ^ L2 ^ L3 ; 6 M ^ L2 A 

L3 ^A^^-^ " ^i^m^7^-h X L2 ^ L3 ^ 

m^A^ tt^^^ ^it W 'l-^-f- >^^^.^ G ^ A o 
;5fe#Jt ' ^^7fe.L2^L3^ral6^j3l<.^#J:i{o;l:>^^0.^^/h 
180 ' iTriit#>8 A m-kp A 0.2 '^t. M- 50^^. " 

Bl 3A ^Bl 3D ;^4-^B^^— ^;$fe#J6f,— 

300 ° ^^bl 300 ^#.#.'i:t7ic.^^i:9^aii ' 



10 



P95014 19855twf.doc/e 



(nonlinear optical effect) 6^,^b^b## » >|5L^^;5fe#J t ' # 

(LiNbOs) o ' 
300 J:-^^^T^S^^'J^^->t ^P-B-^ 302 A 
304 o ^ t T^P-i-^ 302 304 6^j^^;r>^#J:^tn;|:ffl 

(track) ^J^'^^^'-ifL^^S. ' ii^^'Jii:;ft'i^^^6^ife.P-S-)»:it:fct 
i^l^ ° ' 300 ^^^^ 212 Jl ' JiJ-X 

U^mSL^ 200m>t^6^^#^'ri^>^i%^^Gt=h7fe.F-i-^ 302 ^ 
304 it^^^fe. ° ^ t i^itfr^Tfe.:^ L2 ^ L3 it:!-^ 
300 ' a:^'Jffl it#ia#^'|-^^>^i^.^ G 300 T^Sr6^ 

7fe.Ri->t 304 it^^Tfe. » itb^h ' ^it^t#7fe.Bf » 300 
i^xmr^^A^^ ' J^<«i-l:;fe 300 JL4^^P6^7fcPJ->t 302 ^ 

304 it.>^t#7fe, » * t-^#^^#6^^^^?'J:fe°^^^^^'^^ 
^f'J:!-^ 300 ' 3.^^ 300 6^;!^#^ JL-^a;^;^ 0 JLi^h 
;^ 180 >^ " 

' -it^^Btffl 3B ' s^nmMM.^ ' 300 

J^^fir^T^® ^^'J^i^^#>«i^6^j7lGP-i-Sl ^ 302a ^ 
304a » ^^^M'l^^yfi^^ G 6^jit#>« A 0.2 J. 50 
' 3.^m.m^ 302a >JL 304a it 0.2 ^ 50 

m?lt°:feaK 3B ^/TTF '^4L^;5fe'f?.j t '7^.^-3-®^ 302a A 304a 

>ii ITf T^D PS- ® ^ 302a 304a it^^T^a^ ' it#^'f^i^ ^t^^-l^.^ 
G ^m.m A ;l:^a^>fb6^j » ' tIqP-B-® ^ 302a A 302b 

6^fa^5E S #J:Jto^ 0.1 ^^s^ 25 ° ^ t ' f«1^£ S ^J-Xll 
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T^P^ffl* 302a ^ 302b 3^ 6^1^ ° ^tffl 4 

^?m^fe^ife.P-a-K#&^iJi^ffl ° SI 5 6 ^^^m^- 

^ i ^^mtlAM 3B #^ jL;f£Sl ° 

^$^nm 4 ' >ii^^;5fe^?'J t ' ifeP-a-®^ 302a A 304a 

@ 6 ' >j5L;*L-f|'B^ ^ -"^mn t ' 7fe,P-aBl # 302a ^ 304a ^ 

jL#^«rTq-r ' ^^Mmm.m^^'^^fi^^^n^^^M 302 

^ 304 ' Silb ' T^P-B-® ^ 302a ^ 304a ^ J^A j^^^'f^T 

' It^Bt® 3C ' ;ir^;i.;fe 300 Jl^®^^-^ 
f|>t 306 ' l:^7lQP-i-ffl ^ 302a 300 Jl^ 

® o fsjaf ' ^^i^ 300 T^S^^->t ^^>t 308 ' 1.^ 
7fe.Pi-®^ 302b 300 T^® « ^ t ' ^^>t 

306 308 ^H-ko^At ^'f^M^^^M ' > > la ^ 

^ -m^^^t^C Indium Tin Oxide ' ITO ) ^ |L>fb^ ( SnO ) » 
jtb^h ' ?^^>t 306 ^ 308 6^?^^:^^^ ^^4^SlL^i>:t^^^ 

' t^$^mm 3D' a^'J^^^^I^7fe.P-B-ffl# 302a A 
304a ^^J^6<j^P^5|.^;t 306 ^ 308 ' iTn ® T ?3|; ^ 6^ ^ 
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M 306a 308a <> ' 300 > a;j^>fblf(5 

300 " 300 :$fe.^7tM6^}>5-^<?'J:^;^^'^ — 

y^x.%}M^ 310 ' iia^^^S^j^li^ 306a A 308a ji^^'t;j^i7n 
^ ;5 0 1; 1^ it ^ i: f: 3 1 0 JL II- i ;m ' 4^ ffij IN- 

° ' jT^ 300 ;5fe;&a 1; t M 1^5^ Ji^ Pf^ 

Jtaf . ;i.;fe300-5ra>ji;^ami£^'l^^^*^^t;^^a#.it# 
^ 100 1200 ^ ' J^^^l^^g.^iil't^t (coercive electric 

field ' Ec)6<j5^JL (intensity) " ^ — ^ ♦ JL >J?l 1: 310 
m ^fe l: M ^ >^ -f?-] :feo >i5E. # ^ ^ + ^ # ^ # 'i:^ ^ 1^ -t ^ 
4^:^f«^ o r&ajtb-^ ' 300 ^'^^^i^ 300a A 300b > 

^m-kP^^mA^^^t:^t^ P+H P-° ^tlA:^ 300a^ 300b 
^%^^^tt^m.M A ' ^^?'i:ito>|5L 0.2^^^ SO^^f^^fal o 
^® 6t^lt>t 306a .S. 308a 6^ t.>^^7lGP-a-ffl# 302a ^ 304a 

fi^jTaUE s ' ^iH^^ 0.1 ^.1^^ 25 Wit^^r-^ » 

a-*-l^^^6<}^^;t 306a .51 308a «> 

ffl 7A 5. ffii 7c m % ^ -mm.^^ '\± ^ ^ 
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-f-^ ' n$^mm 7a » ^^^^ 300 » 300 ^ 

^$^mm 7B ' ^;S.4S. 300 jL^^->f iTMlvt 702 ^ 704 ' 
^^;5'Jl:l-7tP-a-® ^ 302a^304a^J.^6^;i.;fe 300 6t -b* 
®>S.T*35 " *t^l:^ 702 ^ 704^?.J:fto^^a^i^>^^ 

' tt^nf^ffl 7C ' iJ-^i»J^^#l^7fe.P-B-l^ 302a- 
304a^7fe.P-B-ffl^ 302a> 304a_L6^^(5^irM:^ 702 .S. 704 ' 
ifbiS^^U 300 &t-h^a5>5LT^ao^^'J ®T^^6ijifM:>f 
702a^ 704a' itJ.l:^P^:^>fe300 ^^jJi^S^T^® 
^'^^;fe.300 6^} Ji^®.S.T*fi»^^'J^^->f ^f^M 706 
^ 708 ' 702a > 704a 

300 ^® ' .^^^ f^H^ 706 A 708 ^^;5»Jt^^^ 300 

6^ jL^S^T^S^fe;!^!:^ ' J'^^'fb^^;!^^ 300O ^ t ' 
;!-fe;&ol:M6^>5r^>f?>J:Jtn^jjf 3|.||>t 706 ^ 708 ^;5'J # Jl>JII t 

xf. 310 t'l^it^" -t^. ' m^fe;!^6fii:Mm^-^j'X Ji'^j^tmm ^ 

1^?^:^^ 706 > 708 > S^^t^t 702a .5. 704a » 
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■sr a >j5t — # Tfe # ^ ^ t ^ ^ ^ ^ T ^ ® ^ #1 ^ PJ- ffl 

@ 2B 2A 6^J1r^^>t^^^t^'^6^-f'^6^JJL^£@|° 
SI 4 > ffl 5 ^ffl 6 ^m.m^mMM^^^k ' itiaai # 
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100 ^ 300 : 

100a - 100b - 300a - 300b : J^i^ 
102 - 104 : %m 
200 : 
202 : 

204 > 206 > 208 : BLM^ 
210 : 

212 : -^^ 
302 - 304 : 

302a > 304a : ^mM^ 

306 ^ 306a ^ 308 ^ 308a ^ 706 ^ 708 : 

310 : ^y^u'^y^ 

702 - 702a - 704 > 704a : ^t^t 
A : 

i : # Tf: IE 

G : m.M'\^f-yp'(^^ 

LI - L2 - L3 : 

P+ - P- : ^^t^t^ 

s : m ^ 

Vp : rn^m'^i^ 

A : it^ 

e:#^^L2AL3^3l^^6^j--H^ 
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6^mi^>5r^t'^ tt^^*t7t6^}^iL-^^ 190 ^ ^ 600 ^ " 
' * t ^ 7fe.P-B-ffl ^ ^ 0.2 ^ 50 ^tI^ ° 

J. 25 ^il^ o 

io.-#ia#>a'f^i^^>^#^t^t6^^^^>*^ ' • 
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m^M^^y^ ' *tt^^*fife.6^j>iL-g:^ 190 ^tK^ 600 ^ 
^^U^sk^'^^^'^t^^nM^^A^^^O^M.^hmr 180 
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